Introduction
Plants as sessile organisms have developed sophisticated regulatory systems to respond to changing environmental conditions and overcome different stresses.
1 Plants respond to abiotic stresses by various cellular processes that involve stress sensing, different signaling pathways and changes in gene expression controlled and modulated by transcription factors.
1,2 Altered gene expression contributes to establishing a new cellular state that may increase the tolerance to the stress, allowing plants to survive under unfavorable conditions.
2-4
Salt stress is a major abiotic stress that affects plant growth and development and decreases yield and production. Moreover, it affects metabolism, protein synthesis, and the energy household. 4, 5 Like other abiotic stresses, salinity leads to changes at the transcription level. 6, 7 In addition, the protein synthesis machinery is sensitive to NaCl, 8 and increased protein synthesis ability has been reported to contribute to salt tolerance.
9-12 Salt stress Salinity negatively affects plant growth and disturbs chloroplast integrity. here, we aimed at identifying salt-responsive translation-related genes in Arabidopsis thaliana with an emphasis on those encoding plastid-located proteins. We used quantitative real-time PCr to test the expression of 170 genes after short-term salt stress (up to 24 h) and identified several genes affected by the stress including: PRPL11, encoding plastid ribosomal protein L11, ATAB2, encoding a chloroplast-located rna-binding protein presumably functioning as an activator of translation, and PDF1B, encoding a peptide deformylase involved in n-formyl group removal from nascent proteins synthesized in chloroplasts. these genes were previously shown to have important functions in chloroplast biology and may therefore represent new targets for biotechnological optimization of salinity tolerance. Abbreviations: PCR, polymerase chain reaction; PRPL11, plastid ribosomal protein L11; ATAB2, Arabidopsis TAB2; PDF1B, peptide deformylase 1B; eIF3A, eukaryotic initiation factor 3 A; qRT-PCR, quantitative real-time PCR; IF-1, initiation factor -1; DTW, dynamic time warping; VI, variation of information; RbcL, rubisco large subunit; Col-0, Columbia-0; MS, Murashige and Skoog; gDNA, genomic DNA; cDNA, complementary DNA; FP, forward primer; RP, reverse primer; Ct, cycle threshold; Eq, equation affects de novo protein synthesis, 13 and the synthesis of ribosomes itself is required for protein synthesis and closely correlates with growth. Therefore, changes in growth rate, affected by different factors, including abiotic stresses, is tightly coupled with ribosome biosynthesis rate.
14 Ribosomes are potential targets of control mechanisms that generate signals and activate adaptive regulons or developmental programs. 15 Transcription of ribosome precursor genes represents a starting point for the synthesis of ribosomal subunits and is known to be highly regulated. 14, 16, 17 Moreover, it has been reported that ribosomal subunit transcription is affected by biological factors and drugs. 18 Although the ribosomal proteins are essential for growth and development in all organisms, our knowledge about expression regulation of genes encoding ribosomal proteins in plants under stress conditions remains fragmented.
19 Many ribosomal proteins have been reported to be up-or downregulated under various stress conditions, [19] [20] [21] [22] and it has been proposed that the synthesis of ribosomal
